
What is claimed is 



1. A method for producing a cell comprising a modified 
foreign chromosome ( s ) or a fragment (s) thereof, which 
comprises the steps of: 

(a) preparing a imicrocell comprising a foreign 
chr omo s ome { s ) or ^ fragment(s) thereof, and 
transferring said foreign chr omo s ome ( s ) or a 
fragment (s) thereon into a cell with high homologous 
recombination efficiency through its fusion with said 
microcell ; 

(b) in said cell with high homologous recombination 
efficiency, inserting! a targeting vector by homologous 
recombination into a desired site of said foreign 
chromosome ( s ) or a fragment (s) thereof and/or a 
desired site of a chromWnm^t s ) derived from said cell 
with high homologo>re recpmbjAation efficiency, thereby 
marking the desiVed site;\ ^d 

(c) in said cell with higlA homologous recombination 
efficiency, causing celetian and/or translocation to 
occur at the marked ^ite ojJ^Said foreign chromosome ( s ) 
or a fragment(s) thereof . 



2. The method of claim 1, wherep a plurality of said 
cells with high homologous recomhination efficiency are 
subjected to whole cell fusion af^er steps (a) and (b) and 
are subjected to step (c) . 

3. The method of claim 2, wherein! a plularity of said 
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cells with high homologou 
each comprisles a distinct 
fragment (s) thereof . 



s recombination efficiency 
foreign chr omo s ome ( s ) or a 



4. The methodl of claim 1, wherein said cell comprising 
a modified foreign chr omo s ome ( s ) or a fragment(s) 
thereof is an animal cell. 

5. The method ot claim 4, wherein said animal cell is 
a mammalian cell. 

6. The method of 1 claim 4, wherein said animal cell is 
a non-human animavL cell . 

7. The method of c|aim 1, wherein said targeting 
vector contains a t>i^mer e\ s equenc e which is 
introduced into/fa de\sireck^ site by insertion of the 
targeting vector 



8. The method of 



at a site into which' 



i n troduced , 



, wherein said deletion occurs 
d telomere sequence has been 



9. The method of claim 1, Wherein said targeting 
vector comprises a recognition sequence for a site- 
directed recombination enzyme, and said recognition 

sequence :Ls in.tx_od uced into \a desired site b y 

insertion of the targeting victor. 
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10. The method of claim 9, wherein a vector, which is 
capable of Expressing a site-directed recombination 
enzyme, is introduced into said cell with high 
homologous recombination efficiency simultaneously 
with or after insertion of said targeting vector 
comprising the \r ecogni t ion sequence for a site- 
directed recombination enzyme, so that an activity of 
said s i t e - di r e c tied recombination enzyme is expressed, 
resulting in deletion and/or translocation of said 
foreign chr omo soiAe ( s ) or a fragment(s) thereof at a 
site in which said recognition sequence for a site- 
directed recombination enzyme is introduced. 

11. The method of c\laim 10, wherein said translocation 
occurs between a pl\\larity of foreign chromosomes or 
fragments thereo. 



1 2 . The method 



said foreign chromosomes ar 



species 



of c 1 a i\m 1 1 



^herein a plularity of 
derived from the same 



13. The method of claim ^2.. wherein said same species 
is a human. 



14. The method of claim ll\ wherein a plularity of 
said foreign chromosomes arle derived from different 



specrie s— 



15. The method of claim 14, wierein said species are a 
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human andl a mouse. 

16. The method of claim 10, wherein said translocation 
occurs between a foreign chromosome ( s ) or a 
fragment ( s ) \ thereof and a chr omo s ome ( s ) derived from 
said cell wi\th high homologous recombination 
e f f i c i ency . 



17. The method of claim 9, wherein said s i t e - d i r e c t ed 
recombination enzyme is a Cre enzyme. 

18. The method Af claim 9, wherein said recognition 
sequence for a s\ t e - di r e c t ed recombination enzyme is a 
LoxP sequence. 



19. The method of c 
homologous rec 
s tern cell ( 



bin a\t ion 



wherein said cell with high 
Efficiency is an embryonic 



B S c e 1 1\) 



20. The method of claita 1, perein said cell with high 
homologous r e c ojmb i na tj^et" e f f i c i ency is a chicken DT-40 
cell. 



21. The method of claim 1, which further comprises a 
step of screening a cell comprising said foreign 
chromosome ( s ) or a fragment (s) thereof in which 
dete-trio^n — an4/-or — tr:-ajxs-^o_c a ttLon has occurred. 



22. The method of claim 21, \ wherein said screening is 



based on expression of a marker gene. 

23. The method of claim 22, wherein said marker gene 
is a drug-res i^ tancegene. 

claim 22, said marker gene is a 
protein-encoding gene derived from 
prea victoria or a modified gene 

aim 1, wherein said foreign 
ragment(s) thereof is derived from 

26. A method for producing a chimeric non-human animal 
comprising a modified foreign chr omos ome ( s ) or a 
fragment(s) thereof, which comprises the steps of: 

(a) preparing a microcell comprising a foreign 
chromosome ( s ) or a fragment(s) thereof, and 
transferring said foreign chr omo some ( s ) or a 
fragment (s) thereof into a cell with high homologous 
recombination efficiency through its fusion with said 
microcell; 

(b) in said cell with high homologous recombination 
efficiency, inserting a vector by homologous 
recombination into a desired site of said foreign 
chromosome (s) or a f Gagmen tr(s-) — thereof^ — an.dlor__a 
desired site of a chromosome ( s ) derived from said cell 
with high homologous recombination efficiency, thereby 



2 4 . The method 
green fluoresc 
the j el ly f i 
thereof . 



2 5 . The method 
chromo some ( s ) or a 
a human . 
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marking said desired site; 

(c) in said cell with high homologous recombination 
efficiency, causing deletion and/or translocation to 
occur at the marked site of said foreign chromosome(s) 
or a fragment(s) thereof; and 

(d) preparing a microcell comprising said foreign 
chromosome ( s ) or a fragment(s) thereof in which 
deletion or translocation has occurred, and 
transferring said foreign chromosome ( s ) or a 
fragment (s) thereof into a pluripotent non-human 
animal cell through its fusion with said microcell. 

27. The method of claim 26, wherein a plurality of said 
cells with high homologous recombination efficiency are 
subjected to whole cell fusion after steps (a) and (b) and 
are subjected to step (c) . 

28. The method of claim 27, wherein a plurality of said 
cells with high homologous recombination efficiency each 
comprise a distinct foreign chromosome ( s ) or a fragment (s) 
thereof . 

29. The method of claim 26, wherein said targeting 
vector comprises a telomere sequence which is 
introduced into a desired site by insertion of the 
targeting vector. 



wherein said deletion 
telomere sequence has been 



30. The method of claim 29, 
occurs at a site where said 
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introduced . 

31. The method of claim 26, wherein said targeting 
vector comprises a recognition sequence for a site- 
directed recombination enzyme, and said recognition 
sequence is introduced into a desired site by 
insertion of the targeting vector. 

32. The method of claim 31, wherein a vector, which is 
capable of expressing a s i te - directed recombination 
enzyme, is introduced into said cell with high 
homologous recombination efficiency simultaneously 
with or after insertion of said targeting vector 
comprising said recognition sequence for a site- 
directed recombination enzyme, so that an activity of 
said si te - directed recombination enzyme is expressed, 
resulting in deletion and/or translocation of said 
foreign chromosome ( s ) or a fragment(s) thereof at a 
site into which said recognition sequence is 

in troduc ed . 



33. The method of claim 32, 
occurs between a plurality 
fragments thereof , 



wherein said translocation 
of foreign chromosomes or 



34. The method of claim 32, wherein said translocation 

occurs between sTiir^~orel-gn^chi:^mo-some-U-) o_r_ a 

fragment(s) thereof and said chromosome ( s ) derived 
from said cell with high homologous recombination 
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efficiency . 



35. The method of claim 31, wherein said site-directed 
recombination enzyme is a Cre enzyme. 



36. The method of claim 31, wherein said recognition 
sequence for si te - direc ted recombination enzyme is a 
LoxP sequence. 



37. The method of claim 26, wherein said cell with 
high homologous recombination efficiency is an 
embryonic stem cell (or ES cell) . 

38. The method of claim 26, wherein said cell with 
high homologous recombination efficiency is a chicken 
DT - 4 0 cell . 



39. The method of claim 26, which further comprises a 
step of screening cells comprising a foreign 
chromosome ( s ) or a fragment(s) thereof in which 
deletion and/or translocation has occurred. 

40. The method of claim 39, wherein said screening is 
based on expression of a marker gene. 

41. The method of claim 40, wherein said marker gene 
is a drug-r esT s t an^ce gene— — — — 

42. The method of claim 40, the marker gene is a green 
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fluorescent pro tein - encoding gene derived from the 
jellyfish Aeguorea victoria or a modified gene thereof. 

43. The method of claim 26, wherein in the step (d), a 
microcell is produced from said cell with high 
homologous recombination efficiency; said foreign 

chr omo some ( s ) or a fragment(s) thereof, in which 
deletion and/or translocation has occurred is 
transferred into a CHO cell through its fusion with 
said microcell; a microcell is produced from the CHO 
cell; and then said foreign chr omo some ( s ) or a 
fragment (s) thereof in which deletion and/or 
translocation has occurred is transferred into a 
pluripotent cell through its. fusion with said 
microcel 1 . 

44. The method of claim 26, said pluripotent cell is 
an embryonic stem cell (or ES cell) . 

45. The method of claim 26, said foreign chr omo s ome ( s ) 
or a fragment(s) thereof is derived from a human. 

46. A method for producing a non-human animal 
comprising a modified foreign chromosome ( s ) or a 
fragment(s) thereof, which comprises the steps of: 
(a) preparing a microcell comprising a foreign 

chromosome (s) or a f YaTgnfeirt^("s -)— trh -e r e o^ — a^ui _ _ 

transferring said foreign chromosome ( s ) or a 
fragment (s) thereof into a cell with high homologous 
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recombination efficiency thorugh its fusion with said 
microcell ; 

(b) in said cell with high homologous recombination 
efficiency, inserting a vector by homologous 
recombination into a desired site of said foreign 
chromo some ( s ) or a fragment(s) thereof, and/or a 
desired site of a chr omo s ome ( s ) derived from said cell 
with high homologous recombination efficiency, thereby 
marking said desired site; 

(c) in said cell with high homologous recombination 
efficiency, causing deletion and/or translocation to 
occur at the marked site of said foreign chromosome ( s ) 
or a fragment(s) thereof; 

(d) preparing a microcell comprising said foreign 
chromosome ( s ) or a fragment (s) thereof, in which 
deletion and/or translocation has occurred, and 
transferring said foreign chr omo s ome ( s ) or a 
fragment(s) thereof into a cell derived from a non- 
human animal through its fusion with said microcell; 
and 

(e) transplanting the nucleus of said cell derived 
from the non-human animal into an enucleated 
unfertilized egg derived from a homologous non-human 
animal of the same species. 

47. The method of claim 46, wherein a plurality of said 
cells with high homologous rTarcwnbina^i-os 

subjected to whole cell fusion after steps (a) and (b) and 
are subjected to the step (c) . 
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48. The method of claim 4 7 , wherein a plurality of said 
cells with high homologous recombination efficiency 
comprise a distinct foreign chromosome ( s ) or a fragment (s) 
thereof . 



49. The method of claim 46, wherein said targeting 
vector comprises a telomere sequence, which is 
introduced into a desired site by insertion of the 
targeting vector. 



50. The method of claim 49, wherein said deletion 
occurs at a site into which a telomere sequence has 
been introduced. 



51. The method of claim 46, wherein said targeting 
vector comprises a recognition sequence for site- 
directed recombination enzyme, and said recognition 
sequence is introduced into a desired site by 
insertion of the targeting vector. 

52. The method of claim 51, wherein a vector.- which is 
capable of expressing a si te - directed recombination 
enzyme, is introduced into said cell with high 
homologous recombination efficiency simultaneously 
with or after insertion of said targeting vector 

comprising said r e c o gFiTioir~s ecrue nc^ — £o-r — a — s-i_t_e_r 

directed recombination enzyme, so that an activity of 
said si te - directed recombination enzyme is expressed, 
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resulting in deletion and/or a translocation of said 
foreign chromosome ( s ) or fragment(s) thereof at a site 
into which said recognition sequence is introduced. 



53. The method of claim 52, wherein said translocation 
occurs between a plularity of foreign chromosomes or 
fragments thereof . 



54. The method of claim 52, wherein said translocation 
occurs between said foreign chromosome ( s ) or a 
fragment (s) thereof and said chromosome derived from a 
cell with high homologous recombination efficiency. 

55. The method of claim 51, wherein said s i t e - d i r ec t ed 
recombination enzyme is a Cre enzyme. 



56. The method of claim 51, wherein said recognition 
sequence for a s i te - direc ted recombination enzyme is a 
LoxP sequence. 



57. The method of claim 46, wherein said cell with 
high homologous recombination efficiency is an 
embryonic stem cell (or ES cell) . 



58. The method of claim 46, wherein said cell with 
high homologous recombination efficiency is a chicken 
D T - 4 0 eel 1 . — ~ — 



59. The method of claim 46, which further comprises a 
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step of screening cells containing a foreign 
chromosome ( s ) or a f ragmen t ( s ) thereof in which 
deletion and/or translocation has occurred. 

60. The method of claim 59 # wherein said screening is 
based on expression of a marker gene. 

61. The method of claim 60, wherein said marker gene 
is a drug - r e s i s t an t gene. 

62. The method of claim 60, wherein said marker gene 
is a green fluorescent pro tein - encoding gene derived 
from the jellyfish Aeguorea victoria or a modified 
gene thereof . 

63. The method of claim 46, wherein, in the step (d), 
a microcell is produced from said cell with high 
homologous recombination efficiency; said foreign 
chromo some ( s ) or fragment(s) thereof, in which 
deletion and/or translocation have/has occurred, 
is/are transferred into a CHO cell through its fusion 
with the microcell; a microcell is produced from the 
CHO cell; and then said foreign chromosome ( s ) or a 
fragment(s) thereof, in which deletion and/or 
translocation has occurred, is transferred into a cell 
derived from a non-human animal through its fusion 
with the micro ce^TT^ ~~ 

64. The method of claim 46, said cell derived from a 
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non-human animal is a culture cell derived from an 
embryo or a blastocyst. 

65. The method of claim 46, said cell derived from a 
non-human animal is a culture cell derived from a 
fetus or an adult. 

66. The method of claim 46, said cell derived from a 
non-human animal is a fibroblast cell derived from 

f e tus . 

67. The method of claim 46, said foreign chromosome ( s ) 
or a fragment(s) thereof is derived from a human. 

68. A non-human animal, which retains a chromosomal 
fragment (s) obtained by deletion of a foreign 
chromosome ( s ) or a fragment(s) thereof. 

69. The non-human animal of claim 68, wherein said 
chromosomal fragment(s) comprises: 

(i) a marker gene and a telomere sequence, and/or 

(ii) a recognition sequence for a s i t e - di r ec t ed 
recombination enzyme . 

70. A non-human animal, comprising a recombinant 
foreign chromosome ( s ) obtained by translocation 

between a plurality o _ f~fo"r e drgn— dvr omo&ome^s— or 

f ragmen t s thereof . 
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71. The non-human animal of claim 70, wherein said 
recombinant chromosomal fragment(s) comprises: 

(i) a marker gene and a telomere sequence; and/or 

(ii) a recognition sequence for a s i te - dir ec ted 
recombination enzyme . 



72. The non-human animal of claim 70, wherein said 
recombinant foreign chromosome { s ) is independently 
maintained in the nucleus of the non-human animal cell. 



73. The non-human animal of claim 70, wherein said 
recombinant foreign chr omo some ( s ) is derived from a 
human . 



74. The non-human animal of claim 70, wherein the 
recombinant foreign chromo s ome ( s ) is derived from 
human chromosomes #14 and #2. 

75. The non-human animal of claim 70, wherein said 
recombinant foreign chr omo s ome ( s ) is derived from 
human chromosomes #14 and #22 

76. The non-human animal of claim 70, wherein said 
recombinant foreign chromos ome ( s ) comprises genes for 
a heavy-chain and a light-chain X of a human antibody 



77. The non-huma n animal of cTaim — 70-, — w Ive i^e-i n— s a-i-d . 

recombinant foreign chr omo s ome ( s ) comprises genes for 
a heavy-chain and a light-chain K gene of a human 
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antibody . 



78. The non-human animal of claim 70, which is a mouse 

79. The non-human animal of claim 70, which is an 
ungu 1 a t a . 

80. The non-human animal of claim 70, which is a 
bovine . 

81. The non-human animal of claim 70, which is an 
ovine . 

82. The non-human animal of claim 70, which is an 
avian . 

83. The non-human animal of claim 70, which is a 
chicken . 

84. A cell \ comprising a recombinant chromosome ( s ) or 
a fragment (s\ thereof obtained by deletion and/or 
translocation V>f a chromosome ( s ) or a fragment(s) 
thereof, which \or&p.rises at least a part of a human 
chromosome and/^iir^to wn^ch 

(i) a marker gene\aiad>^lomere sequence, and/or 

(ii) a recognitioni sequence for s i te - di r ec ted 

r e combTiia^tTon elTzymeVi'sV-a-r-e — iri^t-r-O-duc^e.d^ _____ 

85. A method for modifying a foreign chromosome (s) or 
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fragment(s) thereof in a cell, which comprises the 
s t ep s o f : 

(a) preparing a microcell containing a foreign 
chromosome ( s ) or a fragment(s) thereof, and 
transferring said foreign chromosome ( s ) or a 
fragment (s) thereof into a cell with high homologous 
recombination efficiency through its fusion with the 
microcell ; 

(b) in said cell with high homologous recombination 
efficiency, inserting a targeting vector by homologous 
recombination into a desired site of said foreign 
chromosome ( s ) or a fragment(s) thereof and/or a 
desired site of a chr omo s ome ( s ) derived from said cell 
with high homologous recombination efficiency, thereby 
marking said desired site; and 

(c) in said cell with high homologous recombination 
efficiency, causing deletion or translocation to occur 
at the marked site of said foreign chromosome ( s ) or a 
fragment (s) thereof . 

86. An artificial chromosome vector, which comprises a 
centromere sequence derived from a human chromosome 
#14 or #21, and\ a recognition sequence for a site- 
directed recombination enzyme. 

87. The arti f icjiaioliromosome vector of claim 86, 
^wheTeTn saoTd — r a c o^ A-i-tri-or^— s-eq-ire nj:_e_J^r_a_sit^e - directed 

recombination enzyme is a LoxP sequence. 
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88. A recombinant chromosome or a fragment thereof 
obtained b\ deletion and/or translocation of a 
chromosome ( a) or a fragment(s) thereof, into which 

(i) a marker &ene and a telomere sequence, and/or 

(ii) a recognition sequence for a s i te - di r ec t ed 
recombination enzyme is/are introduced, and which 
comprises at least a part of a human chromosome. 

89. The recombinant chromosome or a fragment thereof 
of claim 88, whilch comprises fragments of human 
chromosomes #14 and #22. 



90. The recombinant chromosome or a fragment thereof 



of claim 88, whic 



91 . The recomb:. 
of claim 88 , wh 



tmprises fragments of human 



chromosomes arid M2 . 



chromosome or a fragment thereof 
[prises genes for a heavy- chain 



and a 1 ight - chctinr X lof a human antibody. 



92. The recombinant ihromosome or a fragment thereof 
of claim 88, which comprises genes for a heavy-chain 
and a light-chain k of a human antibody. 
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